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ABSTRACT 
 

This study performed a three-dimensional coupled thermo-hydraulic (TH) two-phase 
flow simulation of the HotBENT experiment at the Grimsel Test Site. The CODE_BRIGHT 
code was used for the numerical modelling of HotBENT configuration. For accurate TH 
simulation modeling, the numerical model explicitly incorporated the construction and 
installation sequence of key components including the bentonite buffer, heaters, 
pedestals, shotcrete lining, and plugs with the heating operation scheme and the rock 
hydraulic pressurization control conditions imposed via Enhanced Geosphere 
Pressurization Boreholes (EGPB). To realistically capture the moisture behavior under 
high temperature conditions, the two-phase flow accounting for gas and liquid for TH 
modeling was adopted. Initial conditions were calibrated using the relative humidity 
measurements obtained immediately after installation of the HotBENT demonstration 
test, and the temperature dependence of the water retention curve (WRC) was 
implemented in the model. The results showed that the proposed two-phase TH 
modeling can reasonably reproduce the observed behavior during the early heating 
hydration period, thereby supporting the applicability of the modeling approach and 
identifying the similarity of TH responses under high-temperature conditions. 
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